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DETAILED ACTION 

1 . This action is in response to the RCE filed on 09/06/06. 

Claim Rejections - 35 USC § 103 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

3. Claims 1 - 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the combination of Yamazaki (5,622,174), Washburn (6,017,309) and Becker 
(6,176,828). 

In regards to claim 1, Yamazaki discloses In an ultrasound machine for 
generating an image responsive to moving structure within a region of interest of a 
subject by displaying at least one color characteristic corresponding to a movement 
parameter of said structure, apparatus for mapping said color characteristic comprising: 
a front-end arranged to transmit ultrasound waves into said structure and to generate 
received signals in response to ultrasound waves backscattered from said structure in 
said region of interest over a time period (Figure 54, items 11 and 15); a processor 
responsive to (i) said received signals to generate a set of parameter signals 
representing values of said movement parameter within said structure during said time 
period, (ii) a distribution of said set of parameter signals, and (iii) a mapping algorithm 
to generate a set of color characteristic signals representative of said values of said 
movement parameter (Figure 54, item 43; col. 26, line 51 - col. 27, line 44: Cardiac 
Velocity of a placed ROI is measured and a velocity color map is created to color the 
image.), [wherein said mapping algorithm comprises a mapping function formed by 
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generating a cumulative total of frequency of occurrence of said values of said 
movement parameter, and normalizing the cumulative total to a color map, wherein said 
mapping function is used by said processor as a non-linear transfer function between 
said values of said movement parameter and said set of color characteristic signals]; 
and a display arranged to display a color representation of said moving structure in 
response to said set of color characteristic signals (Figure 60), 

The previously added claim language requires an adaptive color-mapping step, 
which Yamazaki does not teach. However adaptive color mapping schemes in the 
ultrasound art are well known as shown by Washburn (col. 8, line 31 - col. 9, line 19). 
Washburn teaches creating an ultrasound velocity color map of blood flow using a 
histogram. 

Therefore it would have been obvious to one skilled in the art at the time of the 
invention to use an adaptive color-mapping step as taught by Washburn in the 
apparatus disclosed by Yamazaki. Yamazaki teaches of using a lookup table to assign 
colors, as Washburn teaches (col. 7, lines 6 - 43) such a technique can lead to 
saturation, as well as prevent a full range of colors to be used. By Stretching out the 
histogram so as many colors as possible can be used the user will be able to better 
identify the structure, leading to better diagnoses. 

The newly added claim language requires a "non-linear transfer function". 
Washburn discloses the concept of an "S-curve" transfer function on col. 8, line 14. 
However this is mentioned only in passing and no further details are provided. To 
reinforce this idea the examiner is introducing Becker that is another patent from the 
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same company as Washburn, and many of the same inventors, which clearly teaches 
the concept of a non-linear transfer function as seen in figure 3, 

Therefore it would have been obvious to one skilled in the art at the time of the 
invention to use a non-linear transfer function as taught by Becker in the apparatus 
disclosed by the combination of Yamazaki and Washburn. A non-linear transfer 
function will allow a narrow range of intensity data that makes up the majority of the 
data to be displayed over a broader color range. 

In regards to claim 2, The apparatus of claim 1 wherein said moving structure 
comprises cardiac tissue (Figure 60). 

In regards to claim 3, The apparatus of claim 1 further comprising a user 
interface arranged to enable an operator to select said region of interest from said 
image on a monitor (Figure 54, item 43; col. 26, line 51 - col. 27, line 44: The user 
places the ROI using the operation panel.). 

In regards to claim 4, The apparatus of claim 1, wherein said movement 
parameter comprises one of velocity and strain rate (col. 26, lines 58 - 65). 

In regards to claim 5, The apparatus of claim 1, wherein said color characteristic 
comprises hue (col. 26, lines 58 - 65: Hue is the gradation of color, as there are multiple 
colors used to display the velocity color map, this map's color characteristic comprises 
hue.) 

In regards to claim 6, The apparatus of claim 1, wherein said time period 
comprises at least a portion of a cardiac cycle (col. 27, line 30). 
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In regards to claim 7, The apparatus of claim 1 wherein said distribution of said 
set of parameter signals comprises a histogram representing frequency of occurrence of 
said values of said movement parameter (col. 27, lines 37 - 44). 

In regards to claim 8, The apparatus of claim 7 wherein said mapping algorithm 
generates a mapping function comprising a cumulative total of the occurrence of said 
values of said histogram (Washburn: col. 8, line 31 - coL 9, line 19). 

In regards to claim 9, The apparatus of claim 8 wherein said mapping algorithm 
further comprises normalization of said cumulative total to a domain of a color 
characteristic legend (Washburn: col. 9, lines 3-19: Histogram equalization is 
normalization of the histogram.). 

In regards to claim 10, The apparatus of claim 8 wherein at least one of said 
histogram and said mapping function is weighted (col. 8, lines 42 - 54: By maximizing 
low velocity flow Washburn is weighting the histogram and the mapping function.). 

In regards to claims 11 - 17, claims 11 - 17 are rejected for the same reasons as 
claims 1 - 7. The argument analogous to that presented above for claims 1 - 7 is 
applicable to claims 11-17. 

In regards to claims 18-20, claims 18-20 are rejected for the same reasons as 
claims 8-10. The argument analogous to that presented above for claims 8 - 1 0 is 
applicable to claims 18-20. 

4.. Claims 21 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the combination of Yamazaki, Washburn and Becker as applied to claims 1 and 1 1 
above, and further in view of Pesque (5,718,229). 
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The combination of Yamazaki, Washburn and Becker disclose a system where a 
color map is stretched over the full dynamic range of a display. The well known 
meaning for. dynamic, range in the art is the range of brightness levels a display is 
capable of outputting. This is what Washburn is maximizing. By maximizing the 
dynamic range Washburn is allowing the maximum number of colors to be displayed. 
The Washburn reference is all about utilizing the most number of colors possible, but 
Washburn never specifies that the entire color spectrum (Red to Violet) is used in the 
color map. However it is well known in the art to utilize the entire spectrum in the art of 
ultrasound color mapping of movement as shown by Pesque (col. 4, lines 1 - 40). 

Therefore it would have been obvious to one having ordinary skill in the art at the 
time of the invention to use the full color spectrum (as taught by Pesque) in the adaptive 
color-mapping scheme taught by the combination of Yamazaki, Washburn and Becker. 
By using the entire color spectrum in the color mapping the must number of varied 
colors will be applied allowing for the image with the most color variation and thus the 
most detail. The more detail a user can see the better the diagnosis will be. 
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Suggestions 

5. The applicant on page 14 of the remarks requested suggestions for allowable 
material. Over the course of a month the examiner has repeated tried to reach the 
applicant's representative, Joseph Butscher,. leaving several voice mail messages. 
Unfortunately the examiner was unable to make contact with Mr. Butscher. The 
examiner apologizes for not being able to make these suggestions over the phone, but 
the examiner could not wait any longer before sending out an action on this case. 

6. Turning to the current claims. The examiner rejected the newly added claims 
using Becker, which clearly shows a non-liniear transfer function. The examiner has 
carefully read over the specification and would like to point the applicant's 
representative to paragraph 42 of the specification and accompanying Figure 4c, The 
paragraph states that the normalizing results in a "uniform distribution of the values of 
the movement parameter across the domain of the color characteristic legend," This is 
a narrower definition of "normalizing" and would overcome the current art being used. 
The examiner has performed a quick search and was unable to find another reference 
teaching this concept. The examiner would need to perform a complete search to 
determine if this is an allowable feature, but at the very least it overcomes all current art 
being used. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher L. Lavin whose telephone number is 571- 
272-7392. The examiner can normally be reached on M - F (8:30 - 5:00). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh M. Mehta can be reached on (571) 272-7453. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Christopher Lavin 
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